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that only the field required by the respective field-processing 
unit 250, 260, 270, is passed through the router 220, 230, 
240. 

Once the router tables are initialized and the splitter is 
started, the splitter runs continuously without need for 5 
software intervention. 

FIG. 6 illustrates a flow chart for the implementation of 
the programmable frame splitting system 200. A control unit 
210 receives 610 data to program the routers 220, 230, 240, 
from a bus 202 (e.g. lines coupled to a microprocessor) and 10 
writes the data to the appropriate software configured router 
table. The router table is now programmed to extract a 
particular field from a frame of serial data. The control unit 
210 initiates the startup of the appropriate routers 220, 230, 
240 in anticipation of the receipt of a serial data stream on 15 
the communication line 201. Arrival of serial data stream 
initiates generation of frame start signal 620. For a particular 
router, at the start of each frame 203 the address counter 410 
is reset 630 to zero and then increments at each bit time. As 
the address counter 410 increments 640, an address is 
provided to the RAM 420 and the next table value is read 
and passed to Dout 406. The output 406 of the RAM router 
table Dout is combined with the bit-clock-in signal 204 via 
the AND gate 430 to produce a gating 650 of the bit-clock-in 
signal. The output of the AND gate 407 is passed to the D 
flip-flop 440 to provide synchronization 660 with the system 
clock 402. The bit-clock-out signal is passed to the appro- 
priate field processing unit 250, 260, 270 to extract 670 the 
field from the serial data stream 201 and provide further 
processing of the field. 

FIG. 7 illustrates an alternative embodiment of the inven- 
tion. A single router 220, 230, 240, contains a router table. 
The router table may be implemented by a N bit register 701 
and a N bit shift register 702. A control unit 210 receives 610 
data to program the routers 220, 230, 240, from a bus 202 35 
(e.g. lines coupled to a microprocessor) and writes the data 
to the appropriate software configured router table. In the 
alternative embodiment the bus data 202 is written into the 
N bit register 701. The frame start signal 203 causes the data 
to be parallel shifted into the N bit shift register 702. The 40 
bit-clock-in signal 204 causes the data to be serially shifted 
out, one bit at a time. The output of the N bit shift register 
Dout 406 is combined with the bit-clock-in signal 204 via 
the AND gate 430 to produce a gating 650 of the bit-clock-in 
signal 204. The output of the AND gate 407 is passed to the 45 
D flip-flop 440 to provide synchronization 660 with the 
system clock 402. The bit-clock-out signal is passed to the 
appropriate field processing unit 250, 260, 270 to extract 670 
the field from the serial data stream 201 and provide further 
processing of the field. so 

In summary, the invention is a programmable frame 
splitter that is flexible enough to handle any frame configu- 
ration, including non-continuous fields. By allowing the 
software to reconfigure the fields, the invention allows for 
rapid implementation of new protocols and reduces overall 55 
hardware costs by introducing a commonality of compo- 
nents. 

In prior designs, framing splitting used hardcoded 
counters and multiplexers requiring new implementations 
for each protocol. The proposed invention removes the 60 
hardcoding and replaces it with software configurable tables. 
This configuration allows the support of new protocols 
without the need to design new hardware. A programmable 
frame splitter, according to the invention, requires only that 
new tables be devised. 

While the description above refers to particular embodi- 
ments of the present invention, it will be understood that 



many modifications may be made without departing from 
the spirit thereof. The accompanying claims are intended to 
cover such modifications as would fall within the true scope 
and spirit of the present invention. The presently disclosed 
embodiments are therefore to be considered in all respects as 
illustrative and not restrictive, the scope of the invention 
being indicated by the appended claims, rather than the 
foregoing description, and all changes that come within the 
meaning and range of equivalency of the claims are there- 
fore intended to be embraced therein. 

What is claimed is: 

1. A programmable frame sputter, comprising: 

a plurality of programmable routers connected to a com- 
munication line, each of said routers having logic to 
control loading and startup of said routers, and logic to 
specify which bits of a frame of serial data is passed to 
an output of each of said routers; and 

a plurality of field processing units to receive a bit clock 
out signal from each of said routers and serial data from 
the communication line, wherein each of said field 
processing units splits the frame of serial data into 
component fields and performs processing on the com- 
ponent fields wherein a control unit receives a bus 
signal, a frame start signal, and a bit-clock- in signal. 

2. The programmable frame splitter according to claim 1, 
wherein the logic controlling the loading and startup of said 
routers is contained in the control unit. 

3. The programmable frame splitter according to claim 1, 
wherein the component fields include voice, video, and data. 

4. The programmable frame splitter according to claim 1, 
wherein the logic to specify which bits of the frame of serial 
data is passed to the output of each of said routers is 
implemented utilizing at least one memory device. 

. 5. The programmable frame splitter according to claim 4, 
wherein the logic is implemented with a Nxl memory 
device and an address counter, where N is a number of bits 
equal to the largest possible frame size. 

6. The programmable frame splitter according to claim 4, 
wherein the logic is implemented with a N bit register and 
a N bit shift register, where N is a number of bits equal to 
the largest possible frame size. 

7. A programmable frame splitter, comprising: 

a plurality of programmable routers connected to a com- 
munication line, each of said routers containing logic to 
specify which bits of a frame of serial data is passed to 
an output of each of said routers; 

a control unit having logic to control loading and startup 
of said routers; and 

a plurality of field processing units to receive a bit-clock- 
out signal from each of said routers and serial data from 
the communication line, each of said field processing 
units splitting the frame of serial data into component 
fields and performing processing on the component 

fields, u>V£ to vviiVte ctftffltou utt v< HeoewfcS- 

8. The programmable frame splitter according to claim 7, 
wherein the component fields wherein the control unit. 
r eceive s a bus signal ; a frame start signal , and a bit olook h» 



include voice, video and data. 

9. The programmable frame splitter according to claim 7, 
wherein the logic to specify which bits of the frame of serial 
data is passed to the output of each of said routers is 
implemented utilizing at least one memory device. 

10. The programmable frame splitter according to claim 
65 9, wherein the logic is implemented with a Nxl memory 

device and an address counter, where N is a number of bits 
equal to the largest possible frame size. 
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Response to Amendment 



1 . Amendment to claims is approved. 



2. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brenda Pham whose telephone number is (571) 272- 
3135. The examiner can normally be reached on Monday-Friday from 9:00 to 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wellington Chin, can be reached on (571) 272-3134. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the Group receptionist whose telephone number is 
(571)272-2600. 

November 30, 2005 
Brenda Pham 
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1M THE CLAIMS : 

The state of the claims as pending are as amended after the entry of an 
Examiner's Amendment dated August 23, 2005. Please amend claims 1 . 2, 14. and 
16-18 as follows: 

1. (Currently Amended) A programmable frame splitter, comprising: 
a plurality of programmable routers connected to a communication line, each of 
said routers having logic to control loading and startup of said routers, and logic to 
specify which bits of a frame of serial data is passed to an output of each of said 
routers; and 

a plurality of field processing units to receive a bit clock out signal from each of 
said routers and serial data from the communication line, wherein each of said field 
processing units spfits the frame of serial data into component fields and performs 
processing on the component fields, wherein [[the]] a control unit receives a bus signal, 
a frame start signal, and a bit-clock-in signal. 

2. (Currently Amended) The programmable frame splitter according to claim 
1 , wherein the logic controlling the loading and startup of said routers is contained in 
llafl the control unit 

3. (Cancelled) 

4. (Original) The programmable frame splitter according to claim 1 . wherein the 
component fields include voice, video, and data. 

5. (Original) The programmable frame splitter according to claim 1 . wherein the 
logic to specify which bits of the frame of serial data is passed to the output of each of 
said routers is implemented utilizing at least one memory device. 
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6. (Original) The programmable frame splitter according to claim 5, wherein the 
logic is implemented with a N x 1 memory device and an address counter, where N is a 
number of bits equal to the largest possible frame size. 

7. (Original) The programmable frame splitter according to claim 5, wherein the 
logic is implemented with a N bit register and a N bit shift register, where N is a number 
of bits equal to the largest possible frame size. 

8. (Previously Presented) A programmable frame splitter, comprising: 

a plurality of programmable routers connected to a communication line, each of 
said routers containing logic to specify which bits of a frame of serial data Is passed to 
an output of each of said routers; 

a control unit having logic to control loading and startup of said routers; and 
a plurality of field processing units to receive a bit-clock-out signal from each of 
said routers and serial data from the communication line, each of said field processing 
units splitting the frame of serial data into component fields and performing processing 
on the component fields, wherein the control unit receives a bus signal, a frame start 
signal, and a bit-clock-in signal. 

9. (Cancelled) 

10. (Original) The programmable frame splitter according to claim 8. wherein the 
component fields include voice, video and data. 

1 1 . (Original) The programmable frame splitter according to claim 8, wherein the 
logic to specify which bits of the frame of serial date is passed to the output of each of 
said routers is implemented utilizing at least one memory device. 

12. (Original) The programmable frame splitter according to claim 1 1 , wherein 
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the logic is implemented with a N x 1 memo* device and an address counter, where N 
is a number of bits equal to the largest possible frame size. 

13. (Original) The programmable frame splitter according to claim 11,wherein 
the logic is implemented with a N bit register and a N bit shrtt register, where N is a 
number of bits equal to the largest possible frame size. 

14. (Currently Amended) A program code storage device, comprising: 
a machine-readable storage medium; and 

machine-readable program code, stored on the machine-readable storage 
m edium. wash when gxecLj^ causes a control unit having i nctruct io ns to receive a 
bus signal, a frame start signal, and a brt-ciock-ln signal, write data received torn a bus 
into a router table of a plurality of programmable routers, initiate startup of the plurality 
of programmable routers, determine which bits of a frame of serial data is passed to an 
output of each of the routers as a bit-clock-out signal; and 

process the bit-clock-out signal from each of said routers and serial data from a 
communication line, wherein the frame of serial data is split into component fields. - 

1 5. (Original) The program code storage device according to claim 14. wherein 
each of the programmable routers operates Independently and is programmable on a 
bit-by-blt basis to pass any combination of frame bits, end each one of the routers 
contains a table of data, received from a control unit via the bus, said data specifying 
which bits of the frame Is passed to each of the routers' output as the bit-dock-out 
signal. 

16. (Currently Amended) The machino readab l e program code storage device 
according to claim 14. wherein the router table is implemented with a N x 1 memory 
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device and an address counter, where N is a number of bits equal to a largest possible 
frame size. 

17 . (Currently Amended) ' The mochino reada bl e program code storage device 
according to claim 14, wherein the router table is implemented with a N bit register and 
a N bit shift register, where N is a number of bits equal to a largest possible frame size. 

18. (Currently Amended) The mochino mn d^ hl o program code storage device 
according to claim 14, wherein the router table is implemented utilizing at least one 
memory device. 

19. (Previously Presented) A programmable frame splitting system, comprising: 
a communication line; 

a plurality of programmable routers connected to said communication line, 
wherein each of said routers contains logic to specify which bits of a frame of serial 
data is passed to an output of each router. 

a control unit containing logic to control loading and startup of said routers; and 
a plurality of field processing units to receive a bit clock out signal from each of 
said routers and serial data from the communication line, wherein each of said field 
processing units splits the frame of serial data into component fields and performs 
processing on the component fields, wherein the control unit receives a bus signal, a 
frame start signal, and a bit-clock-in signal. 

20. (Cancelled) 

21 . (Original) The programmable frame splitting system according to daim 19, 
wherein the component fields include voice, video and data. 
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22 (Original) The programmable frame splitter system according to claim 19, 
wherein thelogic to spedfy which bits of theframe of serial data is passed to the output 
of each of said routers is implemented utilizing at least one memory device. 

23. (Original) The programmable frame splitter according to claim 22. wherein 
the logic is implemented with a N x 1 memory device and an address counter, where N 
is a number of bits equal to the largest possible frame size. 

24. (Original) The pragrammable frame splitter according to claim 22. wherein 
the logic is implemented with a N bit register and a N bit shift register, where N is a 
number of bits equal to the largest possible frame size. 

25. (Previously Presented) A method of programmable frame splitting. 

comprising: 

receiving a bus signal, a frame start signal, and a bit-clock-in signal; 
writing data received from a bus into a router table of a plurality of programmable 
routers, initiating startup of the plurality of programmable routers; 

determining which bits of a frame of serial data is passed to an output of each of 
the routers as a bit-clock-out signal; and 

' processing the bit-clock-out signal from each of said routers and serial data from 
the communication line, wherein the frame of serial data is split into component fields 
and each component field Is processed. 

26. (Original) The method according to claim 25. wherein each of the 
programmed routers operates independently and is programmable on a bit-by-bit basis 
to pass any combination of frame bits, wherein each one of the routers contains a table 
of data, received from a control unit via the bus. said data specifying which bits of the 
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frame is passed to each of the routers' output as the brt-dock-out signal. 

27. (Original) The method according to claim 26, wherein the table is 
implemented with a N x 1 memory device and an address counter, where N is a number 
of bits equal to a largest possible frame size. 

28. (Original) The method according to claim 26, wherein the table Is 
implemented wrth a N bit register and a N bit shift register, where N is a number of bits 
equal to a largest possible frame size. 

29. (Original) The method according to daim 26. wherein the table Is 
implemented utilizing at least one memory device. 

30. (Original) The method according to daim 25. wherein the determining of 
which bits of the frame Is passed to each of the routers* output as the bit-docket 
signal, at start of each frame an address counter is reset to zero and then increments at 
each bit time, as the address increments a next table value is read, and a value of one 
causes the bit-dock-in signal to be passed as the bit-clock-out signal, while a value of 
zero causes the bit-docked-qut signal to be negated. 
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